ZLANI is a fluorozirconate glass consisting of Zr, La, Al, Na, In and F and is being developed for use as the matrix in multilayer optical nanocomposites containing BaCl2 and rare earth elements, in order to create designer fluorochlorozirconate (FCZ) ZBLAN-based glass-ceramics with potential applications including up-and down-convertors in photovoltaics [1] . To better control the optical property of the ZLANI glass matrix, in this work we explored the effect of heat treatment on the composition, structure and optical property of ZLANI thin films and developed a better understanding about how these three properties are correlated.
The ZLANI thin films were deposited by pulsed laser deposition (PLD) and annealed at different temperatures. Changes to the composition and structure were studied by transmission electron microscopy (TEM). Careful analysis of the electron diffraction patterns was carried out to determine changes to the atomic bonding and to follow the crystallization process. The individual broad peaks in the radial profile obtained by azimuthal averaging within a sector of each amorphous ring were assumed to be Gaussians and the radial profile was assumed to be the sum of Gaussians. The radial profile curve was fitted using a custom-written code to allow the corresponding real-space values for the diffraction ring positions and widths to be determined. EDX analysis results of the ZLANI thin films showed that the composition was unchanged by annealing, but a clear structural evolution of the ZLANI glass was observed. Figure 1 shows HREM images and diffraction patterns for ZLANI thin films both as-deposited and after annealing at different temperatures, together with a plot of the positions and widths of the broad diffraction rings for the first three amorphous film conditions. Changes in crystallinity and diffraction ring position and width can be seen. Changes to the optical transmittance as a function of annealing are shown in Figure 2 and the changes can be explained by the structural evolution. The initial increase in transmittance for the 100°C annealed ZLANI thin film is ascribed to structural relaxation in the amorphous state and the reduction of defects, including color centers. After the 200°C anneal the transmittance decreases as a result of the heterogeneous formation of crystalline nuclei (outlined in yellow in Fig. 1c ) and changes in the local bonding (a decrease in the Zr-Zr distance and a change in the Na coordination number from 7 to 6 or 8). Finally, the shape of the transmittance curve changes after the 300°C anneal due to wider-scale crystallization of the ZLANI film: the major crystal phases were determined to be Zr2F8(H2O)6 and ZrO2 [2] . 
